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Abstract 1 

Objectives 2 

Severe acute respiratory infection (SARI) caused by the SARS-CoV-2 virus may cause lung 3 

failure and the need for mechanical ventilation. Infection with SARS-COV-2 can lead to 4 

activation of inflammatory factors, increased reactive oxygen species, and cell damage. In 5 

addition to mucolytic effects, N-Acetylcysteine has antioxidant effects that we believe can help 6 

patients recover. In this study, we evaluate the efficacy of N-Acetylcysteine in patients with 7 

severe COVID-19. 8 

Trial design 9 

This is a prospective, Concealed, randomized, single-blinded, phase 3 controlled clinical trial 10 

with two arms (ratio 1:1) parallel-group design of 40 patients, using the placebo in the control 11 

group. 12 

Participants 13 

All severe COVID-19 patients with at least one of the following five conditions:(respiration 14 

rate> 30 per minute), hypoxemia (O2 ≤ saturation, arterial oxygen partial pressure ratio <300), 15 

pulmonary infiltration (> 50% of lung area during 24 48 h), LDH> 245 U / l, Progressive 16 

lymphopenia, and admitted to the intensive care unit of Shahid Mohammadi Hospital in Bandar 17 

Abbas and have positive PCR test results for SARS-Cov-2 and sign the written consent of the 18 

study will be included. Patients will be excluded from the study if they have a history of 19 

hypersensitivity to N-Acetylcysteine, pregnancy, or refuse to participate in the study. 20 

Intervention and comparator  21 

After randomization, participants in the intervention group receive standard of care (SOC) 22 

according to the National Committee of COVID-19 plus N-acetylcysteine (Exi-Nac 2g / 10ml 23 

AMP (EXIR pharmaceutical company)) at a dose of 300 mg/kg equivalent to 20 gr as a slow 24 

single intravenous injection on the first day of hospitalization. in the control group patients 25 

receive SOC and placebo as the same dose. 26 

Main outcomes 27 

The primary endpoint for this study is a composite endpoint for the length of hospitalization in 28 

the intensive care unit and the patient's clinical condition. These outcomes were measured at the 29 

baseline (before the intervention) and on the 14th day after the intervention or on the discharge 30 

day. 31 

Randomisation 32 

Eligible participants (40) will be randomized in two arms in the ratio of 1: 1 (20 per arm) using 33 

online web-based tools and by permuted block randomization method. To ensure randomization 34 

concealment, random sequence codes are assigned to patients by the treatment team at the time 35 

of admission without knowing that each code is in the intervention or comparator group. 36 

Blinding (masking) 37 

All participants will be informed about participating in the study and the possible side effects of 38 

medication and placebo. Patients participating in the study will not be aware of the assignment to 39 



3 
 

the intervention or control group. The principal investigator, health care personnel, data 40 

collectors, and those evaluating the outcome are aware of patient grouping. 41 

Numbers to be randomised (sample size) 42 

A total of 40 patients participate in this study, which are randomly divided; 20 patients in the 43 

intervention group will receive SOC and N-acetylcysteine, 20 patients in the control group will 44 

receive SOC and placebo. 45 

Keywords 46 

COVID-19, Randomised controlled trial, protocol, N-acetylcysteine 47 
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Introduction: 48 

Severe acute respiratory infection (SARI) caused by the SARS-CoV-2 virus may lead to lung 49 

failure and the need for mechanical ventilation. (1–3) 50 

The mechanisms by which the virus affects the alveolar epithelium are not fully understood. (4) 51 

However, upon reaching the lower airways, the virus Spike protein appears to bind to the 52 

angiotensin-converting enzyme 2 (ACE2) and use it as a vehicle to enter alveolar cells. (5) 53 

ACE2 is an enzyme that catalyzes the conversion of angiotensin II (AngII) to angiotensin 1-7 54 

and appears to be inactivated by viral function. (6)  55 

Physiological intracellular signaling of AngII involves increased production of reactive oxygen 56 

species (ROS), either through the activity of the Nox enzyme (7) or mitochondria. (8) Initially, 57 

these ROSs are used in signaling mechanisms; however, their excessive levels can lead to 58 

apoptosis or cell necrosis. (9) 59 

Also, vascular smooth muscle cells in tissue culture exposed to AngII increase CD40 expression, 60 

which is an important mediator in the acquired immune response. (10) This phenomenon is 61 

reduced through an oxidation signaling pathway, which involves increasing Nox expression and 62 

hydrogen peroxide production. In some experiments, AngII-induced CD40 expression was 63 

blocked by N-acetylcysteine (NAC) treatment. (10) 64 

NAC has been used clinically as a mucolytic since the 1960s. (11) Also currently used in acute 65 

liver failure or acetaminophen poisoning. (12,13) Its safety is well documented and its 66 

effectiveness in lung diseases may go beyond its mucolytic function, as it may also interfere with 67 

the inflammatory response and bronchial tone. (14) 68 

NAC may also replenish intracellular glutathione (GSH) reservoirs by preparing cysteine, a 69 

precursor essential for GSH synthesis. (15) Thus, NAC administration can restore the primary 70 

intracellular antioxidant system and intracellular oxidation signaling by increasing decreased 71 

activity (GSH-GSSG). (16) 72 

Therefore, we designed a single-blind, controlled randomized clinical trial to answer the 73 

question: (Can NAC be effective in severe COVID-19 patients?). 74 
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Methode: 75 

This study is a phase 3 randomized clinical trial, with the grouping of two parallel arms on 40 76 

patients and the use of placebo in the control group, single-blinded, and randomization 77 

concealment that has been registered with the code IRCT20200509047364N3 to the Iranian 78 

Clinical Trial Registration Center (IRCT). This study has also been approved by the Research 79 

Ethics Committee of Hormozgan University of Medical Sciences with the code 80 

IR.HUMS.REC.1399.539. 81 

Data collection and recruitment is done in Shahid Mohammadi Hospital in Bandar Abbas. 82 

(Email: Shmh@hums.ac.ir, Web page: https://shmh.hums.ac.ir/ ) 83 

Eligibility criteria: 84 

Inclusion criteria: All COVID-19 patients whose disease has been confirmed by the PCR test 85 

for SARS-Cov-2. Having one of the criteria for severe COVID-19 disease includes tachypnea 86 

(respiration rate> 30 per minute), hypoxemia (O2 ≤ saturation, arterial oxygen partial pressure 87 

ratio <300), pulmonary infiltration (> 50% of lung area during 24 48 h), LDH> 245 U / l, 88 

Progressive lymphopenia. Hospitalized in the intensive care unit. Signing the written consent of 89 

the study participant. 90 

Exclusion criteria: Known allergy or hypersensitivity to N-Acetylcysteine. Pregnancy The 91 

participant refused to participate in the continuation of the study. 92 

Randomization: 93 

Before assigning groups to individuals eligible to participate in the study, informed consent is 94 

completed for grouping individuals. the person who has no role in admitting patients and 95 

assigning patients to random codes preparing random sequences using online tools 96 

(https://www.sealedenvelope.com/) and by permuted block randomization method. 97 

Individualized random allocation is done in blocks with sizes 2 and 4, and without stratification. 98 

eligibility criteria are monitored by the person responsible for admitting patients. Codes in a 99 

random sequence are assigned to patients by the treatment team without knowing that each code 100 

is in the intervention or placebo group. Patient codes are then matched to randomly generated 101 

sequence information for interventions. (randomization concealment is done by the treatment 102 

team without informing the person responsible for admitting patients and the person who 103 

prepared the random sequence.) 104 

Blinding description: 105 

In this study, all participants are aware of participating in this study and enter the study with their 106 

consent. All participants are unaware of which group of this study they are in and after grouping 107 

mailto:Shmh@hums.ac.ir
https://shmh.hums.ac.ir/
https://www.sealedenvelope.com/
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patients in the groups, Patients receive N-Acetylcysteine in the treatment group and receive a 108 

placebo in the control group. The lead researcher, health care personnel, data collection officials, 109 

and those who evaluate the outcome are aware of the grouping of patients. Those who prepare 110 

the draft of the article are unaware of the groupings if they do not cooperate in the above cases. 111 

Sample size: 112 

Due to the lack of previous studies, the sample size of 40 patients who were divided into two 113 

groups of ten for intervention and control was used. 114 

Outcomes and measurement: 115 

Data collection is done by the medical team of Shahid Mohammadi Hospital and patients' 116 

records . 117 

Primary outcomes: 118 

The length of hospitalization of patients in the intensive care unit and the clinical condition of 119 

patients are considered as the primary outcomes of the study. The measurement of these 120 

outcomes is by using the information of patients during the hospitalization and the opinion of the 121 

treating physician. All primary outcomes were assessed At the beginning of the study (before the 122 

intervention) and day 14 after the intervention or the day of the patient's discharge. 123 

Secondary outcomes: 124 

Respiratory rate and Oxygen saturation state measured by Pulse oximeter, Lung infiltration 125 

status measured by Chest X-ray, Lactate Dehydrogenase (LDH) levels, C-reactive protein (CRP) 126 

level's, Lymphocyte count, and Platelet count measured by Pathobiology laboratory. All 127 

secondary outcomes were assessed At the beginning of the study (before the intervention) and 128 

day 14 after the intervention or the day of the patient's discharge. 129 

Intervention groups: 130 

 Intervention group:  131 

The treatment group receives standard drug therapy based on the treatment protocols of the 132 

National Committee COVID-19 and N-Acetylcysteine (Exi-Nac 2g/10ml AMP (EXIR 133 

pharmaceutical company)) at a dose of 300 mg/kg equivalent to 20 g as a slow single intravenous 134 

injection on the first day of hospitalization. Vital signs of patients are also checked at regular 135 

intervals and frequently. Standard pharmacotherapy according to the treatment protocols of the 136 

National Committee of COVID-19 includes Hydroxychloroquine / Chloroquine Phosphate: 137 

Hydroxychloroquine sulfate tablets 200 mg or chloroquine phosphate tablets 250 mg (equivalent 138 
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to 150 mg base dose) 2 tablets every 12 hours on the first day and then one tablet every 12 hours 139 

for at least 7 days and up to 14 days. One of the following medications at the discretion and 140 

diagnosis of the treating physician: kaletra tablets (Lopinavir / Ritonavir) 50/200 mg every 12 141 

hours 2 pieces after meals for at least 7 days and a maximum of 14 days. Tablets (Atazanavir / 142 

Ritonavir) 300/100 One tablet daily with food or Atazanavir 400 mg daily for at least 7 days and 143 

up to 14 days. 144 

Control group:  145 

The placebo group receives standard drug therapy based on the treatment protocols of the 146 

National COVID-19 Committee and placebo as a slow single intravenous injection on the first 147 

day of hospitalization. Standard pharmacotherapy according to the treatment protocols of the 148 

National Committee of COVID-19 includes Hydroxychloroquine / Chloroquine Phosphate: 149 

Hydroxychloroquine sulfate tablets 200 mg or chloroquine phosphate tablets 250 mg (equivalent 150 

to 150 mg base dose) 2 tablets every 12 hours on the first day and then one tablet every 12 hours 151 

for at least 7 days and up to 14 days. One of the following medications at the discretion and 152 

diagnosis of the treating physician: kaletra tablets (Lopinavir / Ritonavir) 50/200 mg every 12 153 

hours 2 pieces after meals for at least 7 days and a maximum of 14 days. Tablets (Atazanavir / 154 

Ritonavir) 300/100 One tablet daily with food or Atazanavir 400 mg daily for at least 7 days and 155 

up to 14 days. 156 

Statistical analysis: 157 

IBM-SPSS version 22 software will be used for data analysis, independent t-test and Mann-158 

Whitney will be used to compare the means of quantitative data. 159 

Chi-square and Fisher's test were used to compare qualitative variables. 160 

Trial Status: 161 

First version of the protocol was approved by the Deputy of Research and Technology and the 162 

ethics committee of Hormozgan University of Medical Sciences on February 14, 2021, with the 163 

local code 990573, and the recruitment started on March 2, 2021 and its continues. Expected 164 

recruitment end date is April 1, 2021. 165 

 

Trial registration: 

The protocol was registered before starting subject recruitment under the title: Evaluation of the 166 

efficacy of N-Acetylcysteine in severe COVID-19 patients: a randomized controlled phase III 167 

clinical trial, at Iranian Registry of clinical trials (https://www.irct.ir) on 20 February 2021. 168 
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